In this paper, we give a new bound for the largest singular value of nonnegative rectangular tensors when m D n, which is tighter than the bound provided by Yang and Yang in "Singular values of nonnegative rectangular tensors", Front. Math. China, 2011, 6, 363-378. 
Introduction
Let R be the real field. An m-th order n dimensional square tensor B consists of n m entries in R, which is defined as of B associated with [2, 3] . Assume that p, q, m and n are positive integers, and m; n 2. In this paper we consider a nonnegative .p; q/-th order m n dimensional rectangular tensor. For any vector x and any real number˛, denote x OE˛ D OEx1 ; : : : ; xn T . where j D 1; : : : ; n. Throughout this paper, we denote M D p C q. If there are a number 2 C, vectors x 2 C m nf0g, and y 2 C n nf0g such that (
then is called the singular value of A , and .x; y/ is the left and right eigenvectors pair of A , associated with . If 2 R, x 2 R m , and y 2 R n , then we say that is an H-singular value of A , and .x; y/ is the left and right H-eigenvectors pair associated with [1, 4] . We denote the cone fx 2 R n jx i .resp: >/0; i D 1; : : : ; ng by R n C (resp. R n CC ). The Perron-Frobenius Theorem for nonnegative irreducible rectangular tensors was given in [1, 4] . Recently, there are so many results about the properties of square tensor [5] [6] [7] [8] [9] , especially the upper bounds for the Z-spectral radius and H-spectral radius of a nonnegative square tensor [10] [11] [12] [13] [14] [15] [16] [17] [18] . However, there are no results about the upper bounds for the largest singular value of a nonnegative rectangular tensor except the following one [1] . In particular, we give our main result as follows. 
and ! i D maxfx i ; y i g. Let g be an index such that ! g D maxf! i ; i 2 N g, N D f1; : : : ; ng. Obviously, ! g ¤ 0.
Let h be an index such that ! h D maxf! i ; i 2 N; i ¤ gg. Case I: we suppose ! g D x t , ! h D x s , then, the t -th equations in (1) 
Similarly, the s-th equations in (1) 
Multiplying inequalities (2) .A/ Á 2 C 4a ij :::jj :::j r j .A/:
Case II: we suppose ! g D y t , ! h D y s , then, the t -th equations in (1) 
. 0 .A/ a s:::ss:::s / y
Multiplying inequalities (4) with (5), we have 
Multiplying inequalities (6) with (7), we have .A/ Á 2 C 4a j :::j ij :::j r j .A/:
Thus, we complete the proof. Hence, the bound in Theorem 1.3 is tight and sharper.
